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RCA-2N5090* is an epitaxial silicon n-p-n planar High-Gain Device for Class-A, B, or C 
transistor employing an advanced version of the RCA- Operction in VHFUHE Cireuits 
developed ‘‘overlay’’ emitter-electrode design. This 
electrode consists of many isolated emitter sites con- 
nected together through the use of a diffused-grid struc- 
ture and a metal overlay which is deposited on a silicon 
oxide insulating layer by means of a photo-etching tech- 
nique. This overlay design provides a very high emitter 
periphery-to-emitter area ratio resulting in low output 
capacitance, higher RF current handling capability, and 
substantially higher power gain. 

The 2N5090 is intended for class-A, -B, or-C ampli- a 
JEDEC TO-60 


fier, frequency-multiplier, or oscillator circuits; it may 
, H-1307 





be used in output, driver, or pre-driver stages in VHF 
and UHE ay hs ry @ 1.2 Watts Output Min. at 400 MHz (7.8dB Gain) 
* Formerly RCA-Dev. No. TA7146 @ 1.6 Watts Output Typ. at 175MHz (1.2dB Gain) 


@® Isolated Electrodes 








RATINGS TYPICAL POWER OUTPUT vs. FREQUENCY 


Maximum Ratings, Absolute-Maximum Values: 


\. .~ COLLECTOR-TO-BASE VOLTAGE ... Vcpo _—55 V 








CASE TEMPERATURE (Tc) = 25°C ee ee 


COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 28V Drshe 






COLLECTOR-TO-EMITTER 
VOLTAGE: 


With external base-to-emitter 


resistance, Rpr = Given sry. Li VCER 55 





With base opel ss POP Mety Ao: Vcro 30 
EMITTER-TO-BASE VOLTAGE...... VERO a5 
COLLECTOR CURRENT.........- Ic 0.4 


TRANSISTOR DISSIPATIONAS Ok a. 22 Pry 
At case temperatures up to 75°C .......... ma 


- sats 





RF POWER OUTPUT (PoyT)— W 


| 


At case temperatures above 75°C ..........% See Fig. 4. 


TEMPERATURE RANGE: 
Storage & Operating (Junction) ..... —65 to 200 va 100 700 300 400 


LEAD TEMPERATURE (During soldering): OUTPUT FREQUENCY (foyt)—Mliz ae 


At distances > 1/32 in. from 
insulating wafer for 10s max........... 230 2G 


(=x) 
So 
i—] 


Fig. 1 


Information furnished by RCA is believed to be accurate and re- 
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 
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ELECTRICAL CHARACTERISTICS 


Case Temperature = 


TEST CONDITIONS 
DC DC LIMITS 
Collector Current 
Volts (mA) 
te | te | te | Min | Max. 






Characteristic 


Collector-Cutoff Current Icro 
BVCBO 


VCER (sus) 


VcKo (sus) 


BVEBO 
Vcr (sat) 
an ae 


Pout 


ip 


Collector-to-Base 
Breakdown Voltage 













Collector-to-Emitter Sustaining Voltage 

With external base-to-emitter 
resistance (Rp) = 10 Q.) 

With base open 


Emitter-to-Base 
Breakdown Voltage 


Collector-to-Emitter 
Saturation Voltage 


Collector-to-Base Capacitance 


(Measured at 1 MHz) 


RF Power Output: 


As Class-C Amplifier, Unneutralized 
At 400MHz (See Fig. 3.) 


Gain-Bandwidth Product 


“Pulsed through an inductor (25mH); duty factor = 50%. 









bP or Pry = 0.2 W; minimum efficiency = 45%. 


TYPICAL POWER OUTPUT vs. COLLECTOR 
SUPPLY VOLTAGE 


POWER INPUT (Pyy)= 0.20 HEE ESSE oe 
400 MHz (FIG. 3 CKT.) Sesocsatadtecsatiifossiiifasaaiii 
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RF POWER OUTPUT (PoyT)—W 
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Fig. 2 
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RF AMPLIFIER CIRCUIT FOR 2N5090 POWER-OUTPUT TEST 
(400-MHz Operation) 


C P ouT 
Pin 3. (Z, =502) 


Lo 


Vec=28V 


92SS-3620 


: 0.9-7 pF (ARCO 400 or equivalent) 
1,5-20 pF (ARCO 402 or equivalent) 
: 1,000 pF feed through 


: 2 turns No. 18 wire, 1/4’’ ID, 1/8’’ long 
: 3 turns No. 16 wire, 1/4’’ ID, 3/8’’ long 

: RF choke, 0.1 wH 

: 2 turns No. 18 wire, 1/8’’ ID, 2/16’’ long 
: 2N5090 


\ 


Fig. 3 
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2N5090 


DISSIPATION DERATING CURVE 


MAXIMUM TRANSISTOR DISSIPATION (P7)— 


CASE TEMPERATURE (Tc)—°C 
Fig. 4 


TYPICAL SERIES INPUT RESISTANCE vs. FREQUENCY 


COLLECTOR-TO-EMITTER VOLTAGE (Vc) = 15V 
CASE TEMPERATURE (Tc) = 25°C FP iedaiaha. 










SERIES INPUT RESISTANCE Re(hje)—2 


FREQUENCY—MHz 

Fig. 6 9285-3622 

TYPICAL SERIES INPUT RESISTANCE AND REACTANCE 
vs. FREQUENCY 


COLLECTOR-TO-EMITTER VOLTAGE (VcE)= 28 V 
COLLECTOR CURRENT (Ic) =25 mA 
CASE TEMPERATURE (Tc) = 25°C 
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SERIES INPUT REACTANCE Im(hje) —2 
SERIES INPUT RESISTANCE Re (hje) —2Q 
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FREQUENCY—MHz 
Fig. 8 


92SS-3624 
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TYPICAL GAIN-BANDWIDTH PRODUCT 
vs. COLLECTOR CURRENT 





COLLECTOR CURRENT (Ic)—mA 
Fig. 5 


92CS— 14634 


TYPICAL SERIES INPUT REACTANCE vs. FREQUENCY 


COLLECTOR-TO-EMITTER VOL TAGE (VcE) = 15 V ee ed 
12) CASE TEMPERATURE (Tc) = 25°C fae salsa. || + 1S 
PSS | ie ree era ye ee erga mee = bee 
OS a (a a 
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SERIES INPUT REACTANCE Im(hj.)—2 
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FREQUENCY—MHz 
Fig. 7 


928S-3623 


YPICAL PARALLEL OUTPUT RESISTANCE vs. FREQUENCY 


COLLECTOR-10-EMITTER VOLTAGE (Vcg)=15 V 
CASE TEMPERATURE (Tc)=250C ane 
a SMT 






PARALLEL OUTPUT RESISTANCE Re(1/Y22)—) 


FREQUENCY— MHz 
Fig. 9 


92SS-3625 
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TYPICAL PARALLEL OUTPUT 
CAPACITANCE vs. FREQUENCY 


COLLECTOR-TO-EMITTER VOLTAGE (VcE) =15 V 
CASE TEMPERATURE (Tc)=25°C 





16 








PARALLEL OUTPUT CAPACITANCE (Cgyt)-pF 





FREQUENCY—MHz 
Fig. 10 


TYPICAL PARALLEL OUTPUT RESISTANCE 
AND CAPACITANCE vs. FREQUENCY 


COLLECTOR CURRENT (Ic) = 25mA 
CASE TEMPERATURE (Tc) = 25°C 
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PARALLEL OUTPUT RESISTANCE 1/Re(Y22)—Q 





FREQUENCY —MHz 
Fig. 11 


92SS-3627 


TYPICAL VARIATION OF COLLECTOR-TO-BASE 
CAPACITANCE 


FREQUENCY = 1 MHz 
CASE TEMPERATURE (Tc) = 25°C 
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* COLLECTOR-TO-BASE VOLTS (Veg) —V 
Fig. 12 
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DIMENSIONAL OUTLINE JEDEC TO-60 





_.215 


Ess 
. 185 \4.70 







90 \2.29 
434(10-77) 
INSULATION _— 424\10.77 
.046 1.17 
3 PINS 846 pia( io) 
(NOTE 2) pee 
.480 ee 
.355 | 9.02 
320 Be) ica 
215 \5.46 = 
pod ars | 
.090\2.29 
lO—32UNF2A 455 (We 
THREAD 375 \9.53 


(NOTE 3) 
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DIMENSIONS IN INCHES AND MILLIMETERS 


Dimensions in parentheses are in millimeters and 
are derived from the basic inch dimensions 
as indicated. 


Note 1: 


Note 2: The pin spacing permits insertion in any socket 
having a pin-circle diameter of 0.200’’ (5.08) and 
contacts which will accommodate pins having a 


diameter of 0.035’’ (0.889) min., 0.045’? (1.143) max. 


Note 3: The torque applied to a 10-32 hex nut assembled on 
the thread. during installation should not exceed 12 


inch-pounds. 


Note 4: 


This device may be operated in any position. 


TERMINAL CONNECTIONS 


Pin No. 1 - Emitter 
Pin No. 2 - Base 
Pin No. 3 - Collector 
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